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Performance-based design and testing methods for unpaved road surface materials
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Abstract

Unpaved roads and shoulders frequently experience surface damage caused by traffic loads and freeze-
thaw (F-T) and wet-dry (W-D) cycles, which increase maintenance requirements. Such damage is
typically addressed by covering the entire road surface with virgin aggregate. However, the virgin
material often rapidly degrades due to considerable variations in gradation and quality of the materials—
eventually resulting in high fugitive dust emissions and unstable road surfaces. This study is focused on
determining target gradations and plasticity indices for unpaved road surface materials that provide
improved performance in terms of durability. Gradation optimization was determined by mixing the
existing surface material with virgin material in various proportions and observing the results of a series
of laboratory tests. California Bearing Ratio (CBR) and slaking tests were performed to evaluate how
changes in gradation and plasticity affect the saturated shear strength of unpaved road surface materials.
Based on the laboratory test results, a performance-based free design method for the gradation of
unpaved road surface materials was developed using Fuller’s model. To help implement the design
method, an Excel-based program was developed to optimize the gradation of the surface material and
calculate the corresponding mixing ratios of existing and available materials. To assess the performance
of the design method in field, unpaved road and shoulder test sections were constructed in lowa, and
performance-based field tests were conducted over one seasonal freeze-thaw cycle. Lab and field test
results will be summarized and methods for the selection of target gradations and plasticity indices of

unpaved road surfacing materials will be presented.
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